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Summary Thirteen cases are described of temporary malabsorption in adults presenting after an episode of apparent infective enteritis. Clinical features included diarrohea, anorexia, and weight loss. Investiptions indicated diffuse impairment of function in the small bowel, including the ileum, with weH-preserved mucosal morphology in the upper jejunum and a tendency to rapid folate depletion. Spontaneous recovery usually occurred within weeks but two cases ran a more prolonged and severe course.
The clinical features of this syndrome are those of tropical sprue, but the outcome of the illness is probably influenced by nutritional as well as environmental factors. There may be a gradation of severity of illness from megaloblastic anaemia to florid malabsorption syndrome.
Introduction
Intestinal malabsorption may persist for short periods after specific bacterial dysenteries (King and Joske, 1960; Sprinz et al., 1962) , cholera (Lindenbaum, 1965) , and viral infection (Sabin, 1956; Blacklow et al., 1972) . Many of these reported cases were asymptomatic. The significance of this phenomenon has been debated, particularly in relation to the evolution of tropical sprue.
Apart from one case report (Drummond and Montgomery, 1970) temporary malabsorption of this kind has not previously been described in this country. We report findings in 13 symptomatic cases of malabsorption presenting in Britain after an acute episode of apparent infective enteritis. The condition usually ran a benign course, but two patients had a more prolonged and severe illness.
CLINICAL FEATURES
The salient features of the syndrome were: (1) acute onset of diarrhoea, sometimes with initial vomiting and fever and sometimes accompanied by similar symptoms in close contacts; (2) prolongation of less severe diarrhoea with abdominal discomfort and distension, anorexia, malaise, and a tendency to mental depression; and (3) lasting recovery within a few months.
The patients were age,d 20 to 59 years, seven of them being in their twenties. None Qf them had lived in the tropics and none had any previous history of abdominal disorder either in adult life or childhood. Five were on holiday when the initial attack began-two in Britain, one in Spain, one camping in Switzerland, and one motoring through Turkey. In three of these cases other members of the party or family were similarly affected at the same time but recovered in a day or two. Several of the patients had had courses of antibiotics for their symptoms, but only for a few days. None had had blood in the stools.
They had all had contious symptoms for 6412 weeks at the time of admission, they were all anorexic, and they had lost between 3 and 13 kg in weight, with a mean loss of 8-3 kg. Mental depression or irritability was a noticeable feature in four cases. Clinical examination showed nothing abnormal except that the abdomen tended to be bulky. There were no mucocutaneous abnormalities, except in one patient who developed glossitis, aphthous stomatitis, and blepharitis.
INVESTIGATIONS
Haemaology.-Serum vitamin B12 levels ranged from 170 to 1,000 pg/ml. The serum iron was reduced in only two cases. In six patients the serum folate was less than 2-5 ng/ml, and in another, first seen in 1961, urinary formiminoglutamic acid (FIGLU) excretion was markedly increased and folinic acid excretion was diminished. Data on cases with anaemia or re- (table II) . Long-chain faecal fat excretion was variable at the time of first investigation. In three patients steatorrhoea greater than 30 g/day decreased to less than 12 g/day within three weeks. In six other cases the initial levels were 6-12 g/day, and in four they were normalbut two of these had a minimal fat intake due to severe anorexia. There was no correlation between the xylose absorption figures and the level of fat excretion (table III) . Faecal nitrogen excretion was increased in all nine patients in whom it was studied (table III). In three of these it rose to over 3 g/ day during early recovery, with increased intake. fejunal Biopsy.-The appearance of upper jejunal biopsy specimens under the dissecting microscope ranged from normal in three cases to a preponderance of broad leaves and joining leaves in three cases. Intermediate appearances were of finger-shaped villi interspersed with variable numbers of leaves, with slight shortening. In no cases did the biopsy specimen show convolutions or a flat mucosa. Histology showed mild stunting and oedema of villi and increased depth of crypts in the more severely affected cases, but in most the villous appearance was well preserved. The morphology of the enterocytes and brush border appeared normal on light microscopy, and there was no excessive lymphocytic infiltration within the epithelium. The lamina propria appeared to have an abnormal lymphocytic and plasma cell infiltration in the three cases with broad leaves and mild atrophy. Disaccharidase estimations performed in seven biopsy specimens showed a marginal decrease in lactase, sucrase, and maltase activities in these three cases, and reduced lactase in one other (table IV) . This was a woman aged 47 whose illness began acutely in her own home in 1961. On admission after six weeks, in addition to the features mentioned, she had hypokalaemia and hyponatraemia; the serum albumin was 3-5 mg/100 ml and calcium was 7-8 mg/100 ml. Jejunal biopsy showed minimal changes, with a minority of leafshaped villi. A barium follow-through showed diffuse changes of mucosal oedema and mild dilatation mainly in the lower jejunum and the ileum.
Diarrhoea and steatorrhoea persisted for three months. Parenteral folic acid corrected the anaemia but had no effect on the bowel symptoms or body weight. A 15-day course of antibiotics did not produce any improvement.
A trial was then made of a gluten-free diet and this coincided with an imnediate clinical improvement, rapid weight gain, and improved xylose absorption. A repeat x-ray examination five months after onset showed improvement, with mild changes confined to the ileum. After six months on a gluten-free diet the patient had gained 14 kg and had no symptoms. The Hb was 13-5 g/100 ml and the fivehour xylose absorption was 35%. Jejunal morphology was normal. A challenge of gluten, 15 g/day for 14 days, was then given. This produced no symptoms, no steatorrhoea, and no change in the pattern of xylose excretion. The patient remained well on an unrestricted diet without treatment. Follow-up investigation after nine years showed a haemoglobin level of 15-1 g/100 ml and no evidence of malabsorption.
Case 6
The initial illness in this case has been described previously (Drummond and Montgomery, 1970) . A 34-year-old woman with diarrhoea developed profound and progressive anaemia which was corrected only by parenteral folic acid therapy, which also produced a dramatic improvement in her symptoms and malabsorption. Eighteen months later she again developed acute "gastroenteritis" and had a prompt relapse of folic acid deficient anaemia which this time responded to oral folic acid. She subsequently remained symptom-free for two years without treatment, with normal haemoglobin and normal xylose absorption.
Discussion
Although no organisms were isolated, in all these patients there is little doubt that the illness was infective in origin. Five patients could be described as having had "travellers' diarrhoea." Pathogenic E. coli strains have been implicated in this condition (Keen and Waters, 1959; Rowe et al., 1970) and chemotherapy was found by Turner (1967) to be of prophylactic value. On the other hand, it seems that some such cases at least are due to a viral infection (Blacklow et al., 1972 The low lactase and sucrase activity in several cases is similar to the defect described in tropical sprue (Sheehy and Anderson, 1965; Mathan and Baker, 1971) and after gastroenteritis in infants (Burke et al., 1965) . According to Whitehead (1971) this is a sensitive index of reduced effective villous surface area.
The question naturally arises as to whether these cases have the same pathogenesis as tropical sprue but tend to regress because of nutritional or local environmental factors (Logan, 1971) . There is no clear answer to this question. Certainly the clinical, biochemical, radiological, and histological findings are indistinguishable from those of acute tropical sprue. Folate deficiency, and perhaps protein deficiency, play a key part in the evolution of tropical sprue and it may well be that the good nutritional state of the patients in our series affected the clinical course. The two severe prolonged cases were in social classes III and V, and the latter at least had been living on a rather poor and monotonous diet immediately before her illness. In contrast, the patients who contracted "traveller's diarrhoea" overseas, and who ran a benign course, were of social class I or II.
Tropical sprue in India tends to follow an epidemic pattern (Mathan and Baker, 1968) . Invasion of the upper small bowel by colonic flora has been found in this condition and is thought to be an important initiating factor (Banwell and Gorbach, 1969) . Similar colonization may accompany acute gastroenteritis in adults in "non-sprue" areas (Cohen et al., 1967) . Sprinz et al. (1962) and Lindenbaum (1965) observed abnormalities of xylose and vitamin B12 absorption persisting for periods of up to a year after bacterial dysenteries and cholera. None of these cases developed classical sprue, however, and these findings must be viewed against a high background level of symptomless malabsorption on the Indian subcontinent.
Just as the relation between clinical sprue and symptomless malabsorption in the tropics remains undefined, it seems that a parallel problem exists in Britain. The series we have described differs clinically from cases presenting as folatedeficient megoblastic anaemia with few or no intestinal symptoms and variable evidence of malabsorption. Such cases may relapse over a long period and tend to present in pregnancy (Giles, 1966; Whitfield, 1970) . The series described by Cooke et al. (1963) as "temperate sprue" included a number in this category, but others had a recent history of acute diarrhoea. They resembled our cases with regard to jejunal morphology, and in the tendency to rapid folate depletion.
Possibly these various presentations reflect the same disorder. Postinfective malabsorption may progress insidiously or may occasionally pass into a relapsing state-as was suggested in case 6. Stewart et al. (1967) described malabsorption without gluten sensitivity and with a convoluted mucosa in the relative of a gluten-sensitive patient. It has been suggested (Wellcome Trust, 1971 ) that cases of this sort differ from tropical sprue in that the proximal small bowel is involved rather than the distal. Significantly, no patients in the present series had relatives with coeliac disease; and the x-ray pictures, Schilling tests, and two to five hour xylose excretion all implied a considerable disorder of the ileum as well as the jejunum.
Introduction
Cytomegalovirus is one of the few agents known to damage the brain in utero. Infants who survive the classical syndrome of neonatal cytomegalic inclusion disease are usually mentally retarded and microcephalic (Weller and Hanshaw, 1962; Medearis, 1964) . This severe illness, however, is comparatively
